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[57] ABSTRACT

The invention relates to a process of preparing “‘one off
effect” dyeings on paper or textile material comprising:
passing (preferably drawing) the material continu-
ously through an application zone containing a
number of loosely-packed applicator elements,
which elements contact and can apply treatment
medium to the material in response to the motion of

the material, the applicator elements being continu-
ously or intermittently contacted with a treatment
medium (preferably a solution containing a dye-
stuff or etching compound), whereby the “one off
effect” 1s produced by the passage of the material

under or through the elements, onto which the
medium has been applied.

27 Claims, 2 Drawing Sheets
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1
CONTINUOUS DYEING PROCESS

The invention relates to a process for preparing *‘one
off effect,” 1.e. random dyeings on paper or textile mate-
rial comprising:

passing (preferably drawing) the material continu-

ously through an application zone containing a
number of loosely-packed applicator elements,
which elements are adapted to contact and apply a
treatment medium to the material in response to the
- motion of the matenal, the applicator elements
being continuously or intermittently contacted
with said treatment medium (preferably a solution
containing a dyestuff or etching compound),
whereby the “random dyeing” 1s produced by the
passage of the material under or among the ele-
ments, onto which the medium has been applied.

Preferably the rate at which the material passes
through the application zone is from 1 to 40 meters per
minute, more preferably 5 to 15 meters per minute, most
preferably 6 to 12 meters per minute.

Preferably the applicator elements are plastic pieces,
wood pieces or more preferably stone pieces, e.g. natu-
ral stone pieces, for example pumice stone pieces, hav-
ing a particle size of on average 1 to 6 cm. The applica-
tor elements preferably have a certain degree of poros-
1ty and must be able to retain treatment medium thereon
until it 1s removed by contact with the paper or textile
material. The applicators need to be porous, that is to
say preferably be able to take up 0.2 to 25 ml of treat-
ment material per 100 cms? of applicator elements.

- By the term “etching” 1s meant chemical bleaching.

Preferably the treatment medium is poured, sprayed
or dropped onto the applicator elements during passing
of the matenal.

Preferably 1n a process according to the invention,
when the treatment medium is a dye-containing me-
dium, the dyes used are disperse, basic, direct or acid
dves, or particularly reactive dyes in an aqueous liquor,
preferably in an amount of 10 to 50 g per liter.

Preferably when the treatment medium is an etching
compound containing medium, this is preferably a chlo-

rite solution, more preferably sodium hyprochlorite..

Preferably the etching compound is used in an aqueous
solution in an amourt of 50 to 200 g per hiter.

Further according to the invention there is provided
an apparatus for dyeing or etching a material to form a
“random dyeing”’ comprising:

a) a zone containing loosely packed applicator ele-
ments (preferably stone pieces) for applying a dyes-
tuff- or etching compound-containing treatment
medium to a material passing through the zone, the
applicator elements being adapted to lie on the
material: |

b) means for causing the matenal to pass through the
zone; and

¢) means for introducing dyestuff or etching com-
pound onto the applicator elements by pouring,
dripping or spraying said medium thereon.

Preferably means ¢) comprises one or more heads
located above the applicator elements.

Preferably the zone 1s a trough, defined by a base
having a sieve portion through which excess treatment
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medium can pass, the base being inclined at an angle of 65

from 15° to 50° and having two side wall pieces that are
attached to the base or communicate sealingly with the
base to retain the applicator elements within the trough.

2

The trough preferably has a wall located downstream
of the trough with respect to the motion of the material
to maintain the applicator elements in the trough.

For the avoidance of doubt, the term “stone pieces”
i1s meant to include naturally occurring pebbles or
stones.

The invention can be performed on an apparatus as
shown 1n FIGS. 1 or 2 following.

FI1G. 1 shows a perspective view of an apparatus for
performing a process according to the invention.

FIG. 2 shows a similar apparatus with a different
application mechanism for the treatment medium onto
the applicator elements.

In FIG. 1, a perspective view of an apparatus for
performing the method of the invention is shown. The
apparatus comprises a preferably rectangular frame 1
having transverse horizontal rollers 2 and 8 rotatably
mounted thereon at opposite ends. Transverse horizon-
tal relay rollers 4, §, 6 and 7 are disposed, in that order,
between rollers 2 and 8 and may also be rotatably
mounted on frame 1. Roller 6 is lower than rollers § and
7. The motion of rollers 2 and 8 can be regulated by
driving means (not shown).

Transverse guide 9¢ extends from roller § to just
below roller 6 and transverse guide 95 extends from just
below roller 6 to roller 7. Preferably rollers 6 and 7 are
so disposed with respect to each other that the guide 95
which 1s flat straight piece between them will form an
elevation of 10° to 55°, more preferably 15° to 40° from
the horizontal. These guides, which may be joined
below roller 6, may be connected to frame 1 or may be
suspended from rollers §, 6 and 7. Guide 95 is perforated
to form a sieve. Guides 9a and 95 comprise the bottom
of a trough 9 which is further defined by side walls 10
(only one of which is shown) and transverse end wall
11. Walls 10 extend from guide 9¢ to wall 11 and may
constitute an integral part of or be connected to frame 1
or may be connected to guides 9a and 95. Wall 11 is
shdably connected to walls 10 to permit raising and
lowering of wall

Applicator elements 12a (preferably pumice stones)
are adapted to be loosely disposed in trough 9 on top of .
a length of textile material 3 to be treated therein. Said
elements 12¢ are employed in sufficient amount to
cover the lower portion of trough 9 from side wall to
side wall.

A transverse head member 13, which preferably is
connected to frame 1, is situated above trough 9 in such
manner that a treatment liquor sprayed, poured or
dripped therefrom will contact the applicator elements
12a in trough 9. Head member 13 is also connected to a
suitable source of treatment liquor by conventional
means (not shown), which also includes conventional
means, e.g. a valve, for controlling the flow rate of the
treatment liquor.

A transverse cover 14, which is connected to side
walls 10, 1s disposed to overlie roller 6 and prevent
contact between roller 6 and applicator elements 12a.

According to the process of this invention a length of
textile material 3 to be treated is wound on roller 2 and
is drawn therefrom under roller 4, over roller 5, under
roller 6, over roller 7 and onto roller 8, whereby it is
caused to pass through trough 9. The material 3 is ten-
sioned so as to pass just over guides 9a and 95. Applica-
tor elements 12a are disposed on top of the textile mate-
rial where it passes through trough 9. The end wall 11
1s raised to a height sufficient to allow passage of the
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textile matertal thereunder, but to prevent passage of
any applicator elements 12a.

When the leading end of the textile material 3 is con-
nected to roller 8 and the applicator elements are in
place continuous movement of the material from roller
2 to roller 8 is begun along with spraying, pouring or
dripping of the treatment liquor from head 13 onto
applicator elements 12a in Treatment Zone B. The mo-
tion of the material causes the individual elements 12a
to roll over each other and contact various portions of
the surface of the textile material whereby a “random
pattern” is produced. Applicator elements which are
drawn along with the material to wall 11 are stopped by
said wall and are caused to roll back into the lower
portion of the trough by gravitational forces due to the
incline from roller 6 to roller 7, as shown by arrow 11 in
FI1G. 1. When the desired amount of material has been
treated, 1t may be removed from roller 8 and further
treated 1n conventional manner as desired, e.g. drying,
fixation and/or washing.

FIG. 2 differs from FIG. 1 in that instead of having a
single head 13 to apply the medium to elements 12q,
two heads 13a and 13b are shown which may be used to
apply two different dyeing solutions to the elements 124
depending on what effect is desired on the material. The
heads 13 and 135 may be rotatable or may be laterally
displaceable with respect to the direction of motion of
the material passing through the treatment zone.

The apparatus of FIGS. 1 or 2 can be varied as fol-
lows.

1. Tt 1s possible for the material to pass through a

number of treatment zones similar to Zone B.

2. It 1s possible to insert an additional device between
wall 11 and roller 8 for drying, steaming or other-
wise further treating the material.

3. It 1s also possible to insert a device upstream of
trough 9 to wet the material before it passes
through Zone B in order to make the designs softer
if desired or to apply chemicals to enhance the
dyeability of the material being treated.

4. A further possibility to produce an aquarelle type
effect is to pass the fabric after applying a water-
soluble dyestuff thereto through the nip of a pad-
ding apparatus. The material in such a case can be
wetted, with 40 to 609% by weight of the material
being so treated with water. By such a treatment a
soft and wavy contour pattern on the material
results.

The most important advantages of the process ac-

cording to the invention are as follows:

1) It is possible to produce indirect dyeing effects by
means of the applicator elements.

2) By using a large number of applicator elements
(e.g. pumice stones) it 1s possible to produce a num-
ber of “random dyeing” patterns.

3) By regulating the amount of dyestuff or etching
compound applied to the application elements for
example with a dosing pump and by regulating the
speed of the material passing through the treatment
zone, it 1s possible to produce any type of pattern
(e.g. the production of broken fine lines or broader
lines) by regulation of these two parameters.

4) By judicious choice of the form, weight, texture
and/or size of the applicator elements, special effects
can be obtained. For example, by using elements of
appropriate mass and roughness of surface, such as
pumice stone, it 1s possible to simultaneously abrade the
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surface of a textile material, such as cotton, to obtain, to
a somewhat lesser extent, the effect of *“*stone washing”.

>) Further specific effects can be produced by the
choice of the substrate (shown in the apparatus as mate-
rial 3) in particular depending on the absorption capac-
ity and the retention of water capacity of the material.

It 1s usual to dissolve or disperse the dyestuffs and/or
chemicals used in the treatment process in water and
apply them to the applicator elements from an aqueous
medium. The viscosity of such solutions or dispersions
can be increased by conventional additives, and this can
effect the pattern on the fabric. Such additives include
wetting agents. However the dyestuffs can also be dis-
solved in a solvent that can be taken up on the fabric,
which is of interest for synthetically produced fabric
materials.

The process of this invention can be used to dye any
textile material dyeable with disperse, basic, direct,
acid, or reactive dyes, especially cellulosic materials
and polyester. The material may be undyed or (as
where etching is to be effected) dyed. For etching the
textile material may be any which is not adversely af-
fected by the bleaching compound and which is dyeable
with a bleachable dye.

The combination of the process according to the
invention with other coloring techniques (e.g. continu-
ous dyeing and printing processes) opens up the possi-
bility of a variety of new effects to be produced.

EXAMPLES

The invention will now be illustrated by the follow-
ing examples in which all temperatures are in degrees
centigrade and all parts and percentages are by weight.

Example 1

A mercerized and bleached cotton twill fabric having
a weight per square meter of 220 grams is treated on the
apparatus of FIG. 1 as follows.

The rate of drawing the material through the trough
9 is 8 meters per minute. The applicators 12a are pumice
stones present 1n an amount of 1.5 kg per 10 cm of
trough width. The pumice stones are naturally occur-
rng stones with an average particle size of 2-3 cm
which have not had any special treatment. The width of
the trough between walls 10 is 1.5 m. An aqueous dye-
stuff solution is applied to these stones by dripping from
of head 13. The dyestuff solution is as follows:

20 g/1 of C.I. Reactive Red 147

12 g/1 of Sodium bicarbonate and

150 g/1 of Urea

By using a dosing machine, the amount of dyestuff
applied to the pumice stones is 800 ml/min. As the
material passes under wall 11 from the zone B, the sub-
strate shows a finely structured one off effect pattern..
The material is then rolled up on roller 8 at the end of
the dyeing process and taken to a fixing machine (Fix-
ing Machine Type TKF from Fa. BENZ). The material
is unrolled and the reactive dyestuff is fixed at 160° for
2 minutes. Finally the material is washed in demineral-
ized water (both cold and hot) and soaped off with 1 g/1
of an anionic active washing material at the boil. After
drying, a fine structured “random dyeing” clearly visi-
ble pattern of the rolling pumice stones can be seen.
Example 1 is repeated using pumice stones with an
average size of 4-6 cm. In this way a random pattern
with a totally different character can be produced.
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Example 2

A cotton fabric with a square meter weight of 200 g
15, using a Pad-Dry-Thermofixation process, continu-
ously dved as follows:

Padding i1s carried out on a Benz-Padding Apparatus
with an aqueous solution comprising

20 g/1 C.1. Reactive Blue 104,

30 g/1 C.1. Red 159,

12 g/1 of Sodium bicarbonate and

150 g/1 of urea.

The take up is 55% based on the dry weight of the
substrate. Drying and fixing are carrted out on Benz
Laboratory Fixing Machine (Type TKF as-above) for 2
minutes at 160° C. Finally the dyeing was washed and
soaped off with 1 g/1 of an anionic active washing me-
dium as above. After drying, a violet dark dyeing was
produced and treated on the apparatus of FIG. 1 as
follows: |

The rate of drawing material through the apparatus is
8 m/min. The amount of pumice stones is 1.2 kg per 10
cm trough width, the pumice stones having an average
size of 2-3 cm. The width of the trough is 1.5 m as in
Example 1. By means of dosing apparatus a sodium
hypochlorite solution at 20° C. having an active chlo-
rine content of 15 g/l is dosed at 1 1/min. into the
trough through the head 13. The sodium hypochlorite
solution is applied to the fabric and causes a fine irregu-
lar pattern to be produced after the material has left the
treatment zone B. The treated material is rolled on to a
roller 8 over 45 min. and stored for 45 min. It is then
washed with water and then soaped off with 1 g/1 of an
anionic active washing medium and 0.5 g/1 of soda. The
fabric 1s then dried.

By this chlorination treatment, a part of the chlorine
unstable reactive dye can be destroyed. This treatment
can be used to produced a marmor type of pattern with
a very fine structure. Example 2 can be repeated using
a second treatment with chlorine with the same parame-
ters as in Example 2 above followed by washing and
soaping off again. A very clear marmor type pattern
with various dyes results. Example 2 can be repeated
after dyeing by a pad-steam process with 100 g/1 of C.1.
Leuco Sulphur Blue 15 (53540) and 50 g/1 C.I. Leuco
Sulphur 36 in the same way as described in Example 2
above, followed by treatment with the sodium hypo-
chlorite solution. After washing and soaping off, a very
clear marmor type pattern is produced. In this dyeing,
the dyestuff that 1s unstable in the presence of chlorine
1s clearly differentiated or in part destroyed by the so-
dium hypochlorite solution to give a “random pattern
dyeing”.

Example 3

A polyester fabric of Dacron 56 (dry) is treated on
the apparatus of FIG. 1 as follows:

The rate of transport of the material through the
trough 9 is 6 m per minute and the amount of pumice
stones used is 1.4 kg per 10 cm of trough 9. The width
of the trough is 1.5 m. By means of a dosing apparatus,
500 ml per minute of a dyestuff medium containing 30
g/1 of C.1. Disperse Blue 354 1s dropped on to the pum-
ice stones from a head 13. By means of the pumice
stones, the dyestuff medium is applied into the polyester
material. After dyeing, the material is rolled up on roller
8. It is subsequently unrolled and is treated in a “Ther-
mosol” process as follows. Drying is carried out on the
Benz Laboratory Fixer of Example 1 and “Thermosol”
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treatment of the disperse dyestuff is carried out at 200°
C. for 2 minutes. After reductive clearance, the material

1s dried. A brilliant blue pattern of a fine “random dye
effect” results.

Example 4

A mercerized and bleached cotton fabric having a
square meter weight of 220 g (dry) is treated on the
apparatus of FIG. 2. Two different dyeing mediums are
applied to the fabric prior to fixing. The first dyeing
medium is 25 g/1 C.I. Reactive Blue 116, 12 g/1 sodium
carbonate and 150 g/1 of urea and the second dyeing
medium 1s 25 g/l C.I. Reactive Yellow 25, 12 g/1 so-
dium bicarbonate and 150 g/1 urea. Application of both
is by dripping. |

The rate of drawing the material through the trough
is 7 m/min. and the amount of pumice stones used is 1.2
kg/10 cm of trough, the trough 9 being 1.5 m wide. The
pumice stones have the average size of 2-3 cm. 500
ml/min. of each dye solution is dosed through head 13a
and 135 respectively, one after the other. This produces
a multicolor fine structured marmor type “random dye-
ing effect™ pattern.

The fabric is then passed through the nip of a padding
machine whereby the nip wets the material with water.
The fabric then produces a light smearing of the con-
tours of the pattern on the material. Finally after wet
treatment, the fabric is dried on a laboratory dryer as
described in Example 1 and fixed on a Benz Laboratory
Fixer at 160° for 2 minutes. After washing and soaping
off, a pattern is produced which has aquarelle affect.
This special effect occurs due to the application of
water after the dyeing solutions.

What is claimed is:

1. A process for producing a random dyeing on paper
or textile material which comprises passing the material
continuously along an inclined path through an applica-
tion zone containing a number of loosely-packed appli-
cator elements which contact and can apply a treatment
medium to the material in response to the motion of the
material and thence under an end wall, which is dis-
posed to allow passage of the material thereunder but to
prevent passage of applicator elements, whereby appli-
cator elements which are drawn along with the material
are stopped by the wall and caused by gravitational
forces to roll backwards relative to the direction of
movement of the matenal, and continuously or intermit-
tently introducing onto said applicator elements in said
application zone a treatment medium containing a dye-
stuff or a chemical bleaching compound, whereby the
random dyeing is produced by the passage of the mate-
rial under the elements onto which the treatment me-
dium has been applied.

2. A process according to claim 1 in which the rate
that the material passes through the application zone is
from 1-40 meters per minute.

3. A process according to claim 1 in which the appli-
cator elements are stone pieces.

4. A process according to claim 3 in which the appli-
cator elements are pumice stone pieces, having a parti-
cle size of on average 1-5 cm.

S. A process according to claim 1 in which the treat-
ment medium is poured, sprayed or dropped onto the
applicator elements.

6. A process according to claim 1 in which the treat-
ment mecdium 1s a dye containing medium and the dyes
used are reactive or disperse dyes in a aqueous liquor.
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T. A process according to claim 6 in which the dyes
used are reactive dyes in an amount of 10-50 g per liter.

8. A process according to claim 1 in which the treat-
ment medium 1s a chlorite solution.

9. A process according to claim 8 in which the chlo-
rite solution is sodium hyprochlorite, in aqueous solu-
tion in a ratio of 50:200 g per liter.

10. A process according to claim 1 wherein the appli-
cator elements are plastic, wood or stone pieces having
sufficient porosity to take up 0.2 to 25 ml of treatment
material per 100 cms? of applicator elements.

11. A process according to claim 1 wherein the mate-
rial 1s a textile material.

12. A process according to claim 1 wherein the appli-
cator elements lie on top of the material and are caused
to roll over each other and contact various portions of
the surface of the material by the motion of the material.

13. A process according to claim 1 which comprises
continuously drawing a length of textile material from a
first roller, through an application zone, onto a second
roller, said material having disposed thereon, in said
application zone, applicator elements comprising po-
rous pieces of plastic, wood or stone which are caused,
by the motion of the matenal, to roll over each other
and contact various portions of the surface of the textile
material and continuously or intermittently spraying,
pouring or dripping a treatment liquid containing a
dyestuff or a chemical bleaching compound onto the
applicator elements in the application zone, whereby a
random dyeing pattern is produced on the textile mate-
rial by removal of the treatment liquor from the applica-
tor elements on contact with the matenal.

14. A process according to claim 13 wherein treat-
ment liquor 1s an aqueous liquor containing a disperse,
basic, direct, acid or reactive dye.

15. A process according to claim 14 wherein the
applicator elements are stone pieces.

16. A process for producing a random dyeing on
paper or textile material which comprises drawing the
material under tension from a first roller, through an
application zone containing a number of loosely-packed
applicator elements which contact and can apply treat-
ment medium to the maternal in response to the motion
of the material, under an end wall to a second roller
which is elevated with respect to said first roller,
whereby applicator elements which are drawn along
with the matenal are stopped by the wall and caused to
roll backwards relative to the direction of movement of
the material, and continuously or intermittently intro-
ducing onto said applicator elements in said application
zone a treatment medium containing a dyestuff or a
chemical bleaching compound, whereby the random
dyeing ts produced by the passage of the material under
the elements onto which the treatment medium has been
applied.

17. A process according to claim 16 wherein the
treatment medium is an aqueous liquor containing a
disperse, basic, direct, acid or reactive dye.

18. An apparatus for dyeing or chemically bleaching
a paper or textile material to produce a random pattern
which comprises:

a) a zone adapted to contain loosely packed applica-
tor elements for contacting said material and apply-
ing thereto a treatment liquor containing a dye or
chemical bleaching compound;
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b) means for causing the material to pass through the
zone, said means including first and second trans-
verse horizontal rollers, said rollers being so dis-
posed with respect to each other that said first
roller is lower than said second roller so that a
length of said paper or textile material passing
under tension from said first roller to said second
roller will be at an incline; and
c) means for pouring, dripping or spraying the treat-
ment liquor onto the applicator elements in said
Zone.
19. An apparatus according to claim 18 wherein zone
a) contains the loosely packed applicator elements.

20. An apparatus for dyeing or chemically bleaching
a paper or textile material to produce a random pattern,
said apparatus comprising

a frame,

first and second transverse horizontal rollers rotat-
ably mounted on said frame at opposite ends
thereof,

third, fourth and fifth transverse horizontal rollers
disposed in that order between said first and second
rollers, said fourth roller being lower than said
third and fifth rollers,

a first transverse guide extending from said third
roller to just below said fourth roller,

a second transverse guide extending from just below
said fourth roller to said fifth roller,

a transverse end wall, and

side walls extending from said first transverse guide
to said end wall, said transverse guides comprising
the bottom of a trough defined by said bottom and
by said end wall and side walls, said trough consti-
tuting a zone a), and said rollers comprising the
means for causing the paper or textile material to
pass through said zone a), and said apparatus fur-
ther comprising

loosely packed applicator elements in said zone a) for

contacting said material and applying thereto a
treatment liquor containing a dye or a chemical
bleaching compound, and

means for pouring, dripping or spraying the treat-

ment liquor onto the applicator elements in zone a).

21. An apparatus according to claim 20 wherein
means c) is situated above the trough which comprises
zone a).

22. An apparatus according to claim 21 wherein the
rollers are adapted to draw the material from the first
roller to the second roller below but in contact with the
applicator elements.

23. An apparatus according to claim 21 wherein the
second transverse guide forms an elevation of 10° to 55°
from the horizontal.

24. An apparatus according to claim 21 wherein the
end wall is slidably connected to the side walls in a
manner to permit raising and lowering of said end wall.

25. An apparatus according to claim 21 wherein the
applicator elements are porous pieces of plastic, wood
or stone.

26. An apparatus according to claim 29 wherein the
applicator elements have an average size of 1 to 6 cm.

27. An apparatus according to claim 20 wherein the
rollers are adapted to draw the material from the first
roller to the second roller below but in contact with the

applicator elements.
% % ¥ % L
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